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Description 


The present invention Is directed to mats as outlined in the preamble of claim 1 , useful for protecting floor 
surfaces from being soiled by contact with dirty liquids or other sources of dirt or contamination. A mat of this 
type is disclosed in US-A-4285075. The known mat comprises a re-usable or a disposable container-like holder 
enclosing a removable absorbent pad. The absorbent pad itself may be a sanitary pad of the type as developed 
for disposable diapers. The pad has a permeable cover sheet and an impermeable back sheet enclosing ab- 
sorbent material. The known mat is adapted to be placed on the floor around the base of a commode or urinal. 
Since pads as used for disposable diapers are not very resistant to wear, the holder includes a grille work which 
is provided as top wear surface and is part of the holder structure. 

Other known mats for use in areas especially subjected to wear are either durable and relatively costly or 
paper-like and intended to be discarded after a brief period of use. 

Examples of the former range from carpeting, throw rugs, and other woven or tufted fabric mats while the 
latter types principally are made of paper-iike materials such as are commonly found in new automobiles or 
runners used in protecting carpeting in newly constructed housing. There have, however, been investigated 
other structures designed for applications having somewhat more demanding requirements but where dispos- 
ability or limited use require low costs. For example. U.S. Patent 3,856,610 to Bruneel dated 24 December 
1 974 describes a floor mat having an absorbent body portion wh ich may be a woven or nonwoven fibrous fabric, 
fiberboard, paperboard, cotton or the like that is contained within a liquid impervious skin. The skin is perfo^ 
rated on the upper surface to permit liquid to pass through and into a series of aligned pores in the body mem- 
ber. It is alleged that liquid and small particles become entrapped in the pores and retained. U.S. Patent 
4,421,809 to Bish. Sagel and Trinh dated 20 December 1983 describes a floor mat having a flocked surface 
that is bonded by means of a hydrophiiic adhesive to an impermeable polymeric film. This combination may 
be further bonded to an absorbent secondary backing which may have an adhesive surface for improved hard 
floor stability. This structure may include a nonwoven primary backing in place of the film, but the film is pre- 
ferred to maintain a thin structure. U.S. Patent 4,143,194 to Wihksne dated 06 March 1979 describes a dis- 
posable floor mat and holder combination wherein the mat may constitute tacky sheets, and the holder has 
means for reinforcing bevelled surfaces and may include interlocking means for combining mats to produce a 
larger surface. 

In spite of these teachings, there is not commercially available, as far as is known, a floor mat that is suf- 
ficiently durable for use at entryways and the like without a grill work structure and yet is sufficiently low cost 
that its use may be consistent with disposability. Such a mat would avoid the high cost of woven and other 
relatively permanent structures and provide effective service. Furthermore, such a mat having a relatively lim- 
ited life that could be used for advertising and promotional purposes is desired if available at a sufficiently low 
cost that It could be frequently changed. 

it is therefore an object of the present invention to provide a mat which is sufficiently durable for use in 
entryways and the like and which is sufficiently low in cost that its use may be consistent with disposability 

A mat of this type is disclosed in claim 1 . 

The inventive mat can be used over an extended period compared with conventional more paper-like pro- 
tective mats. The absorbent material is a fast-wicking microfiber web and preferably is a combination of ther- 
moplastic polymeric microfibers and wood pulp fibers that not only is highly absorbent for both water and oil 
based liquids, but has a strong tendency to retain such materials and keep them from being redistributed on 
subsequent contact with the wear surface. The result of such combination is a highly effective floor mat that 
IS inexpensive and suitable for many applications including building entryways. vending machine areas, clean 
rooms, hospitals, industrial laboratories, and the like. 

Preferred embodiments of the inventive mat are described in dependent claims 2 to 16. Preferred embodi- 
ments for the wear surface include chemically bonded continuous filament webs, and preferred embodiments 
for the Impervious film include films of polyolef ins such as polypropylene and polyethylene. The combination 
IS preferably bonded by a pattern application of sonic energy or heat and pressure. 

In use the mat may be retained in place by means of adhesive applied to the Impervious backing, or by 
means of a holder which is relatively permanent as compared with the mats which are intended to be changed 
from time to time depending on the extent of use. 

Preferred embodiments of the invention are hereinafter described with reference to the drawings. 

Figure 1 is an illustration shown In partial cross-section of a mat in accordance with the present invention. 

Figure 2 is a view like that of Figure 1 showing the mat in combination with a holder. 

The present Invention provides an improved floor mat that is highly absorbent and finds applications as 
protection at building entryways, clean rooms, laboratories, hospitals, and the like where there is high traffic 
likely to bring in water, dirt or other contaminants. The floor mat of the present invention is highly effective 
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vet may be produced at a low cost consistent with disposability. Thus, the mat may include graphics of widely 
varying descriptions including advertisements, logos, and the like which may be changed frequently. These 
benefits and advantages are attained as a result of the specific structure of the mat which combines a ri abra- 
sion-resistant nonwoven wear layer with a highly absorbent microf iber inner layer which may include cellulose 
or other fibers in combination with a bottom surface or film that is liquid impervious. In preferred embodiments 
the structure also includes means for retaining the mat either such as through the use of adhesives and/or a 
mat holder. The combination may be bonded by various means but is preferably bonded by a patterned appli- 
cation of sonic energy or heat and pressure. L,„„i..,„„ «w<.r=.ii 
The abrasion-resistant wear surface in accordance with the invention is preferably a chemically, overaU 
bonded continuous filament web. Such webs of nylon are available, for example, under the trademark Cerex A<S> 
from Monsanto. It is important that the wear surface be highly resistant to abrasion and impart durability to 
the structure Webs that are solution spun, solvent treated, or bonded by other chemical means are preferred 
for appearance purposes and for increased durability. While the basis weight of this wear layer may vary, for 
example broadly within the range of about 15 to 200 grams per square meter, it is preferably within the range 
of about 50 to 70 grams per square meter. In order to satisfy the requirements of the present invention, the 
continuous filament wear layer web must have an abrasion resistance of ^V^f^.^'^^ h h^ir^uri?fla"t 
ferably at least about 5 hours as measured by a modification of the Tetrapod Walker Test which simulates flat 

^'"^iHc^rdance with this procedure, a plastic canister of 8.5 inches (21,59 cm) diameter and 8.5 inches 
(21 59 cm) length was fitted with rubber strips wrapped outside Its circumference. A tetrapod was formed by 
welding together at equal angles four 1/4 inch (0,635 cm) screws three inches (7,62 cm) in length in the con- 
figuration of a large "jack". A neoprene #7 stopper was attached to each screw, and a lead weight attached to 
the vertex to make the final weight 1.1 Kg. To carry out the test, a section of mat material 8.5 mches (21 .59 
cm) by 24 75 inches (62,86 cm) was placed securely aboutthe inner circumference of the canister. The tetrapod 
was then placed in the canister and the lid secured. The canister was placed on its side on a roller mill and 
the speed adjusted to 60 rpm. The sample was checked at 1/4 or 1/2 hour intervals for holes, rips or snags. 

In addition the wear surface, in accordance with the invention, will have a porosity in the range of from 
at least about 1O0 cubic feet (5,66 m') per minute, preferably at least about 200 cubic feet per minute as meas- 
ured using a Frazier Air-Permeability tester (Frazier Precision Instrument Company). To achieve desired in- 
tegrity the porosity normally will not exceed about 500 cubic feet (14.16 m') per minute, however. In accor- 
dance with this procedure, a sample of sufficient size to extend several inches over all sides of the retaining 
ring was placed over the orifice having a diameter of 2.75 inches (6,98 cm). The retaining ring was fitted in 
position and the clamp lowered and tightened. The power was adjusted until the inclined manometer oil column 
reached 0 5 When the inclined manometer had steadied at the proper level, a reading was taken from the 
vertical manometer and converted to a flow rate using the equipment calibration table. While other nonwoven 
chemically overall bonded webs are available of synthetic polymers such as polyolefins, polyesters, and the 
like, nylon webs, in the structure of the present Invention are particularly advantageous in that they may easily 
be printed and resist discoloration or staining thus extending the useful life of the mat 

The absorbent microf iber layer structure Is also an essential feature of the present invention. It preferably 
combines an intimate admixture of thermoplastic microf Ibers with other fibers such as wood pulp or natural 
or synthetic staple fibers having a basis weight in the range of from about 1 00 to 500 grams per square meter, 
preferably about 150 to 250 grams per square meter. The composition may range from about 0 to 80 percent 
of the other fibers, and is preferably in the range of from about 60 to 80 percent wood pulp fibers by weight. 
45 The microfibers are preferably thermoplastic polymers such as polyolefins, polyesters or polyamides having 
a diameter on the average in the range of up to about 15 microns and, preferably, in the range of up to about 

10 microns. -i. nc 

The absorbent layer may be and is preferably formed in accordance with the process described in U.S. 
Patent 4 100 324 to Anderson, Sokolowski and Ostermeierdated 11 July 1978. which is incorporated herein 

50 by reference 'in its entirety. Thus, a matrix of meltblown microfibers is formed by depositing streams of molten 
polymer into an airstream and combining is accomplished by a secondary airstream containing, for example, 
wood pulp fibers. The combination of the airstreams causes the wood pulp fibers to be distributed throughout 
and held within the microf iber matrix. Preferred materials forthe meltblown microfiber component include poly- 
olefins such as polypropylene and polyethylene, although other microfibers may be used as will be apparent 

55 to those skilled in the arL If staple fibers are included , they may be polyester, polyolefins. polyamides or mix- 
tures thereof, for example. However constituted, the absorbent microfiber web will have an absorbent capacity 
such that the capacity for the mat product will be generally in the range of at least about 1 .000 gsm preferably 
at least about 1 .400 gsm. absorbency rate generally in the range of up to about 2.5 seconds, preferably no 
greater than 0.5 seconds, and wicking rate generally so as to provide results for the mat combination in the 
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range of at least about 100 quarter inch squares (squares of 6,35 mm by 6,35 mm) and preferably about at 
least 200 quarter inch squares (squares of 6,35 mm by 6,35 mm). Absorbency capacity was determined es- 
sentially in accordance with Federal Specification UU-T-00595 (GSA-FSS) Sections 4.4.4 and 4.4.6 by sub- 

5 merging a sample in water for 3 minutes, removing it, and allowing It to drip for 1 minute. Absorbency rate was 
determined essentially in accordance with Federal Specification UU-P-31b, 3 March 1949, Method 180 by 
measuring the time taken for a sample to completely absorb 0.1 ml. water. Wicking rate results were obtained 
by placing a 12 inch by 12 inch (30,48 cm by 30,48 cm) sample on a plexiglass surface, holding a pipet con- 
taining 5.0 ml of a solution of 0.02% aqueous FD & C red #4 dye 2 cm above the sample, and allowing the 

10 solution to flow vertically onto the sample. After five minutes, the number of quarter inch squares (mm^) of 
area covered by the solution was measured. For the mat as a whole, the absorbency rate is generally within 
the range of up to 20 seconds, and, preferably, up to 10 seconds. 

The liquid impervious surface for the combination in accordance with the invention is preferably a film se- 
lected from those which are suitable for combination with the other layers and yet provide the desired barrier 

15 properties. Such include, by way of example and not limitation, thermoplastic polymers such as polyolefins, 
polyesters and the like. Preferred for economic reasons as well as for Improved bonding are polyethylene or 
polypropylene films. The film will, in general, have a thickness in the range of from about 0.5 to 5 mils (0,0217 
mm to 0,217 mm), preferably in the range of from about 0.75 to 1.5 mils (0,019 mm to 0,038 mm) for the best 
combination of economics and performance. Essentially the film will need to be thick enough to withstand be- 

20 ing subjected to repeated treading without breaking or rupturing and yet should be thin enough so as to not 
impart undue rigidity to the structure. The film may be applied as a separate layer, coextruded, or coated onto 
the absorbent web. Alternative means may be used to obtain imperviousness, such as calendering t he exposed 
absorbent surface, or the bottom adhesive layer may be impervious. 

Since the intended application as a floor mat will subject the combination to wet or otherwise slippery con- 

25 ditions. it is preferred that some means be provided to assure that the mat will maintain its position and not 
slip on the floor. This may be accomplished by means of a holder device, or, more economically, by means of 
tacky adhesive applied to the exposed surface of the liquid impervious film. Such adhesives may be selected 
from those pressure-sensitive adhesives which are known to retain their tack for an extended period under 
wet conditions. Such include, for example, latex acrylic adhesives. Preferably the adhesive constitutes Nacor- 

30 38-4529® acrylic latex available from National Starch and is applied overall or in a pattern covering up to about 
100 percent of the exposed surface and is such as to result in easy releasability when it is desired to change 
the mat. For further discussion of such adhesives, reference may be had to U.S. Patent 4,421,809 to Bish, 
Sagel, and Trinh. for example, beginning at column 6, line 19, which is incorporated herein by reference. 
When a holder is desired, it may be one of those known for use in holding floor mats. As such, It will gen- 

35 erally have bevelled edges and be of a size such as to accommodate the mat without being so large as to permit 
the mat to be easily dislodged. If desired, retaining means may be incorporated in the holder to further ensure 
against undesired separation, or the mat may include an adhesive as above described for attachment to the 
holder. Other attachment means may be employed as will be apparent to those skilled in the art. If an adhesive 
is used, it will preferably be a permanently tacky pressure sensitive adhesive of the type described above and 

40 a release liner will preferably be used to protect the adhesive prior to the mat being placed in position. When 
it is desired to secure the mat, the release liner is removed, and the mat pressed into a desired position. Such 
release liners are known and may include plastic sheets such as 1 mil (0,0254 mm) thick polyethylene or a 
spunbonded nonwoven of 0.5 oz/square yard (16,95 g/m^), for example, or paper treated with a release coat 
of silicone, polytetrafluoroethylene or other strippable material. 

45 Bonding of the composite may be accomplished by a variety of means including adhesives, heat and pres- 

sure, stitching or application of sonic energy. It is important, however, that bonding be accomplished in a man- 
ner that does not adversely affect the wear resistant properties of the spunbonded top surface or the absor- 
bency and wicking properties of the microfiber mat. Also, since the spun-bonded surface must transmit liquid 
into the absorbent layer, the bonding must preserve the porosity or open structure of the web. Therefore, bond- 
so ing is achieved in a pattern that will generally occupy up to about 25 percent of the surface and, preferably, 
up to about 10 percent of the surface. The pattern may comprise an open, disconnected pattern, or it may com- 
prise a series of lines. If an open, disconnected pattern is used, it will generally be in a pattern of up to about 
30 bonds per square inch (about 4,65 bonds per cm^) and preferably have up to about 20 bonds per square 
inch (about 3,1 bonds per cm^). if a line pattern is used, it will generally be in a pattern of up to about 10 lines 

55 per inch (about 4 lines per cm) on the average in any direction and preferably average up to about 5 lines per 
inch (about 2 lines per cm) in any direction. The preferred means for achieving bonding is application of sonic 
energy since that has been found to be most effective for combinations of the total basis weight of the present 
invention and for achieving bonding of different polymer components. For some applications, combinations of 
the different bonding steps may be employed. 
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rrnlT? . f T?!' ' '"""Strates a mat in accordance with the present invention shown In partial 

c oss-sect.on^ AS illustrated, the r^at 20 includes wear surface spunbonded layer 10. absorbent layerTz ' 

tllZT"". '''''' """''^ ^'"^ The combination is united bJ 

bond areas 16 and includes adhesive strips 18 for attachment to the floor surface ^ 

Figure 2 is a view like that of Figure 1 further illustrating the embodiment wherein the mat ?n r,,^K- . 

with holder 26 Which may be of a variety of materials suited for the intended use T us ifTnZed aTa ^ 

manent embodiment, the support holder 26 may be of a durable material such as rubber or f used only tem 

porarily. may be of a less expensive material such as polystyrene, polypropylene, polyurethane or the Hkl Tn 

any event, holder 26 preferably includes bevelled sides 28 and will have a gripping under surface 30 to avo d 

Slipping on a wide variety of floor surfaces, such as carpet, tile, linoleum, concrete wood and so forJh ,n t his 

t^tr rmttrthrhZr""^ " -^^^ ' ^^^^-^^ ^« 

.fJn,^ ^'^T^ °' ^o-^bination with the holder, will find a wide variety 

of appications. For example.theymaybeusedaselthertemporaryorpermanentfixtures at building en^^^^^^^^ 
o protect against inclement weat her or otherwise tracking in outside dust and dirt. Also they may be ernp^yed 

Zr t^TLTl! 7- V'"","'' 'aboratories. or as undermats for automotive repT Fur 

the . they may be used .n hospitals to reduce opportunities for contamination. Other uses including household 
app .cations w, be apparent tc those skilled in the art. For many of these appliations the particula^ advantage 

mot^or ' ' °\ ^"^^"^ '"^y ''^ ^ ^-"^-^ ^'^-^tising or other prc^ 
motional purposes such as safety messages or the like. The low cost of the mats in the present invention makt 
them particularly suitable since they may be changed to impart deferent messages on a relative^ frequent 
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th. accordance with the present invention was constructed generally as illustrated in Figure 1 For 

the outside wear surface, a nylon web obtained from Monsanto under the trademark CerexV.® was used Th^s 
web was formed of chemically bonded 3 denier continuous nylon filaments and had a basis weight of 68 grims 
per square meter and a porosity of 140 cubic feet (3.94 m3) per minute. For the absorbent layer a web produced 

generaiy ,n accordance with U.S. Patent4.100,324to Anderson. SokolowskiandOstermeiiandfnpart^^^^^^ 
with reference to Example 1. was employed. This layer had a basis weight of 190 grams per square meter and' 

Ist n? I, 'TT ^^'^P^^'^"^ 7° P--nt wood pulp. It had an absorbency rate that was 

abou 31 orLmr '''''' ^ P^'^ethylene having a basis we^hTof 

honHlH ? ' . '^"f^ '^'"'^""'^ °^ ' "^"^ (°-°38 mm) was employed. The combination v^as 

bonded by applica lon of some energy at a frequency of 20 to 40 kilohertz and in a pattern corTespond^q to 
the gross pattern illustrated in U.S. Patent 4.374.888 to Bornslaeger dated 22 February 1983 Figure stavl^ 
a frequency of about 20 bonds per square inch (about 3.1 bonds per cm^) and percent coveSg^of abors 
percent. The surface of the mat was printed with a decorative pattern coverage of about 8 

In use the mat of this Example was placed in a rectangular holder and located at the entryway to offices 
and factories .n the northeast section of the United States during a period of highly indement wVC^h^^r inH h^^^ 

^"^ ---^ ^'--^^ th^ appearancfh^r- 
The mat material of this example was further tested to determine Its absorbency capacity and wlckino rate 
For cjmpanson similar tests were performed on other conventional paper and oondisposabrdo h I't m^^^^ 
tenals. The results are shown in the following Table. 
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Water 
rate 
(seconds) 


TABLE 

Wicking 
1/4" 

Water squares 
capacity (squares of 

gsm 6,35 mm by 6,35 i 


Tetrapod 


Paper 1117.6 gsm) 

13.4 

1 D / .C 

754 

3 hours — 
one hole 

considerable wear 

Calendered paper 
(92.1 gsm) 

Did not 
absorb 

92.4 

Did not 
absorb 

5 hrs.* 

Calendered paper 
(117 gsm) 

raper \oj./ gsm/ 

1 1 .9 
0.3 

823.6 

579 

136 

5 hrs.* 

1 hour— failed 
holes 


19.7 

1881.6 

50 

1 hr 10 min 
failed — holes- 
much pilling 

Air laid paper 
(75.6 gsmi 

Instant 

694.3 

167 

5 min — failed — 
holes 

Rental-cotton 
(3022 gsm) 

37.2 

3701.9 

Essentially** 
Zero 

5 hrs — some 
pilling, no 
holes 

Reniat-nylon 
(2660 gsm) 

35.3 

4022.0 

Essentially** 
^ero 

Not done 

Rental-cotton 
used (2011 gsm) 

40.0 

2257.0 

31 

Not done 

Example (315 gsm} 

7.1 

1487.8 

143 

5 hrs— some 
pilling, no 
holes 


•Due to paper being highly calendered, test results ere not believed to reflect true abrasion resistance. 
*"Z" directional transfer only. 
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These data demonstrate that the mats of the present invention provide benefits approaching and, in sorne 
cases exceeding those of the more expensive reusable cloth ones at a cost consistent with disposabili y. While 
individual results in some cases do not measure up to those of competitive disposable products taken as a 
whole and particularly as shown by tests in use. the floor mats of the present invention are preferred over 
such conventional disposable products. The engineered construction of the mats of the present invention ex- 
tend performance by wicking liquid and soil contained therein away from the exposed surface while preventing 
its transfer through the impervious bottom surface. The top wear layer protects the absorbent med.unn while 
permitting the soil to penetrate to avoid surface build-up and further contributes to extend the useful life of 

This it is apparent that there has been provided, in accordance with the invention, an Improved floor mat 
construction that fully satisfies the objects, aims, and advantages set forther above. While the invention has 
been described in conjunction with specific embodiments thereof, it is evident that many alternatives, modifi- 
cations and variations will be apparent to those skilled in the art in light of the foregoing description. 


Claims 

1. A mat (20) for protecting floor surfaces, comprising a fiber material having an absorbent inner layer (12). 
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a nonwoven web forming cover surface (10) at one side of said inner layer and an impervious surface 
(14) on the side of said inner layer opposite said cover surface, characterized by 

said absorbent inner layer (12) having a basis weight generally in the range of from about 150 to 
5 250 g/m2 comprising microfibers (22, 24) having an absorbency capacity in the range of from about 

21 52,85 to 9687,84 g/m^ (200 to 900 g/sq. ft.) and absorbency rate in the range of up to about 2.5 seconds, 

said cover surface comprising a wear surface (10) containing a continuous filament nonwoven web 
having a basis weight generally in the range from about 15 to 200 g/m^ and an abrasion resistance of at 
least about 3 1/2 hours, measured by a modification of the Tetrapod Walter test which simulates a flat 
10 floor traffic under a final load of 1,1 kg and 

said mat (20) being bonded by a spaced pattern of bond areas (16) occupying up to about 25% of 
the surface area and having a wicking rate in the range of at least about 100 squares of 6,35 mm by 6,35 
mm (100 quarter-inch squares). 

^5 2. The mat of claim 1 wherein said inner layer (12) comprises an admixture of said microfibers with 0 to 80% 
of other fibers selected from the group consisting of wood pulp fibers and staple fibers and mixtures con- 
taining wood pulp and staple fibers. 

3. The mat of claim 2 wherein said microfibers of said absorbent inner layer (12) comprise melt blown poly- 
propylene microfibers. 

4. The mat of any of claims 1 to 3 wherein said wear surface (1 0) comprises nylon filaments. 

5. The mat of any of claims 1 to 4 wherein said liquid impervious surface (14) is a polymeric film having a 
thickness in the range of from about 0,0217 to 0,217 mm (0.5 to 5 mils). 

6. The mat of claim 5 wherein the film (14) is a polyethylene film having a thickness in the range of from 
about 0,018 to 0,038 mm (0.75 to 1.5 mils). 

7. The mat of any of claims 1 to 6 in combination with means (1 8, 26) to maintain its position. 

8. The mat of claim 7 wherein said maintaining means is a pressure-sensitive adhesive (18) applied to the 
impervious surfaces (14). 

9. The mat of claim 7 wherein said maintaining means is a holder (26) to contain said mat (20). 

10. The mat of any of claims 1 to 9 wherein said mat component having an absorbency capacity in the range 
of from about 3229,28 to 5382,13 g/m^ (300 to 500 g/sq. ft.) and absorbency rate in the range of up to 
about 0.5 sec. 

11. The mat of claim 3 wherein said wear surface (10) comprises continuous nylon filaments having a basis 
weight in the range of from about 50 to 70 g/m^ (1.5 to 2.0 oz/yds^). 

12. The mat of any of claims 1 to 11 wherein said wear surface (10) has an abrasion resistance of at least 
about 5 hours. 

45 13. The mat of any of claims 1 to 12 wherein said wear surface (10) has a porosity in the range of from about 
3,94 to 14,16 mVmin (140 to 500 cubic feet per minute). 

14. The matof any of claims 1 to 1 3 wherein said pattern of bond areas (16) occupies up to 10% of the surface 
area. 
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15. The mat of any of claims 1 to 14 wherein said continuous filament nonwoven web of said wear surface 
(10) is bonded chemically. 


Patentanspriiche 

1. Matte (20) zum Schutz von Bodenoberflachen aus einem Fasermaterial mit einer absorbierenden, inne- 
ren Schicht (1 2), einer ungewebten Bahn, die eine Abdeckschicht (1 0) an einer Seite der inneren Schicht 
bildet, und einer undurchiassigen Oberflache (14), an der der Abdeckfiache gegenuberliegenden Seite 
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der inneren Schicht, gekennzeichnet durch die absorbierende innere Schicht (12), die ein Baslsgewicht 
aufweist das im wesenttichen Im Bereich zwischen etwa 150 bis 250 g/m^ liegt, Microfasern (22, 24) mit 
einer Absorptionskapazitat im Bereich von etwa 2152,85 bis 9687,84 g/m^ (200 bis 900 g/sq. ft.) und mit 
einer Absorptionsrate im Bereich von bis zu etwa 2,5 Sekunden enthalt, durch eine Abdeckf lache, die eine 
Verschleiliflache (10) aufweist, die eine nicht gewebte aus kontinuierlichen Filamenten bestehende Bahn 
aufweist mit einem Basisgewicht im allgemeinen im Bereich zwischen etwa 15 bis 200 g/m^ und einen 
Abriebwiderstand von mindestens etwa 3 1/2 Stunden, gemessen nach einer Modrfikation des Tetrapod- 
Walker-Versuchs, der einen Verkehr auf einem flachen Boden unter einer Endlast von 1,1kg simuliert, 
und wobei die Matte (20) durch ein beabstandetes Muster von Verbindungsflachen (15) verbunden ist, 
das bis zu 25 Prozent der Oberfiache einnimmt, und eine (Saug-)Rate im Bereich von mindestens hundert 
Quadraten von 6,35 mm x 6.35 mm (100 Viertelinchquadrate) aufweist. 

2. Matte nach Anspruch 1, wobei die innere Schicht (12) eine Mischung der Microfasern mit 0 bis 80 Prozent 
von anderen Fasern enthalt, die aus der Gruppe ausgewahlt wurden, die Fasern aus Holzpuipe und Sta- 
pelfasern und Mischungen aus Holzpuipe- und Stapelfasern enthalt. 

3. Matte nach Anspruch 2, wobei die Microfasern derabsorbierenden ineren Schicht (12) schmelzgeblasene 
Potypropylen-Microfasern enthalten. 

4. Matte nach einem der Anspruche 1 bis 3, wobei die Verschleiafiache (12) Nylon-Filamente enthalt. 

5. Matte nach einem der Anspruche 1 bis 4, wobei die flussigkeitsundurchlassige Oberfiache (14) ein Poly- 
merfilm mit einer Dicke im Bereich von etwa 0,0217 bis 0,217 mm (0,5 bis 5 mils) ist. 

6. Matte nach Anspruch 5, wobei der Film (14) ein Polyethyienfilm mit einer Dicke im Bereich von etwa 0,018 
bis 0,038 mm (0,75 bis 1,5 mils) ist. 

7. Matte nach einem der Anspruche 1 bis 6 in Verbindung mit einer Einrichtung (1 8, 26) urn ihre Lage auf- 
rechtzuerhalten. 

8. Matte nach Anspruch 7, wobei die Einrichtung zum Aufrechterhalten ein drucksensibler Kieber (18) ist, 
der auf die undurchlassige Oberfiache (14) aufgebracht ist. 

9. Matte nach Anspruch 7, wobei die Einrichtung zum Aufrechterhalten ein die Matte (20) ent haltender Halter 
(26) ist. 

10. Matte nach einem der Anspruche 1 bis 9, wobei der Mattenbestandteil eine Absorptionsfahigkett im Be- 
reich von etwa 3229,28 bis 5382,13 g/m2 (300 bis 600 g/sg. ft.) und eine Absorptionsrate im Bereich von 
bis zu etwa 0,5 Sekunden hat. 

11. Matte nach Anspruch 3, wobei die Verschleiaoberf lache (10) kontinuierliche Nylonfilamente mit einem 
Basisgewicht im Bereich von etwa 50 bis 70 g/m^ (1,5 bis 2,0 oz/yds2) enthalt. 

12. Matte nach einem der Anspruche 1 bis 11, wobei die VerschleiRoberf lache (10) einen Abriebwiderstand 
von mindestens etwa 5 Stunden hat. 

13. Matte nach einem der Anspruche 1 bis 12. wobei die Verschleilioberflache (10) eine Porositat im Bereich 
von etwa 3,94 bis 14,16 mVmin (140 bis 500 cubic feet pro Minute). 

14. Matte nach einem der Anspruche 1 bis 13, wobei das Muster verbundener Flachen (16) bis zu 10 Prozent 
der Oberfiache einnimmt. 

15. Matte nach einem der Anspruche 1 bis 14, wobei die Flieflbahn aus kontinuierlichen Filamenten der 
Xerschieilloberf lache (10) chemisch gebunden ist. 


Revendications 

1. Pailiasson (20), pour la protection de surfaces au sol, comprenant un materiau fibreux pr^sentant une 
couche int6rieure (12) absorbante, une toile non-tiss6e formant une surface de couverture (10) sur une 
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face de ladite couche et une surface impermeable (14) sur la face de ladite couche opposee a ladite sur- 
face de couverture, 
caracterise par la fait que 

5 ladite couche int^rieure absorbante (12) presente un poids de base situe generatement dans une plage 

aitant d'environ 1 50 a 250 g/m^, comprend des microf ibres (22, 24) presentant un pouvoir absorbant situe 
dans une plage allant d'environ 2152,85 a 9687,84 g/m^ et un taux d'absorption situe dans la plage allant 
jusqu'6 environ 2,5 secondes, 

ladite surface de couverture comprenant une surface d'usure (10) contenant une toiie non-tiss6e ^ fila- 
10 ments continus presentant un poids de base generatement sltu6 dans une plage allant d'environ 15 a 200 

g/m^ et une resistance a ('abrasion d'au moins environ 3 1/2 heures, mesur^e par modification du test de 
Tetrapod Walker, qui simule un trafic sur sol plat sous une charge finale de 1,1 kg, et 
ledit paillasson (20) 6tantli6 par des zones de liaison (16) dispos6es selon un module espac6 occupant 
jusqu'a peu pres 25 % de la surface et presentant un taux d'inf luence correspondant au moins ^ environ 
15 100 Carres de 6,35 mm par 6,35 mm de cote. 

2. Paillasson selon la revendication 1, dans leque! ladite couche int^heure (12) comprend un melange des- 
dites microfibres avec de 0 ^ 80 % d'autres fibres selectionnees dans le groupe constitu§ de fibres de 
pulpes de bois et de fibres textiles coup6es et de melanges contenant de la puipe de bois et des fibres 

20 textiles couples. 

3. Paillasson selon la revendication 2, dans lequel lesdites microfibres de ladite couche tnteheure absorban- 
te (12) comprennent des microfibres de polypropylene souffiees a retat fondu. 
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Paillasson selon Tune des revendications 1 a 3, dans lequel ladite surface d'usure (1 0) comprend des fi- 
laments de Nylon. 

5. Paillasson selon I'une des revendications 1^4, dans lequel ladite surface (14) impermeable aux liquides 
est un film de poiymere d'epaisseur situ^e dans une plage allant d'environ 0,0217 d 0,217 mm. 

3C 6. Paillasson selon la revendication 5, dans lequel le film (14) est un film de polyethylene presentant une 
epaisseur situee dans une plage allant d'environ 0,018 e 0,038 mm. 

7. Paillasson salon I'une des revendications 1 ^ 6, en combinaison avec un moyen (18, 26) destine a main- 
tenir sa position. 

35 

8. Paillasson selon la revendication 7, dans lequel ledit moyen de maintien est un adhesif sensible e la pres- 
sion (18), applique sur la surface impermeable (14). 

9. Paillasson selon la revendication 7, dans lequel ledit moyen de maintien est un support (26) destine k 
^ contenir ledit paillasson (20). 

10. Paillasson selon I'une des revendications 1 e 9, dans lequel ledit composant de paillasson presente un 
pouvoir absorbant situe dans une plage d'environ 3229,28 k 5382,13 g/m^ et un taux d'absorption situ6 
dans une plage allant jusqu'e environ 0,5 sec. 

11. Paillasson selon la revendication 3, dans lequel ladite surface d'usure (10) comprend des filaments de 
Nylon continus presentant un poids de base situe dans une plage allant d'environ 50 ^ 70 g/m^. 

12. Paillasson selon I'une des revendications 16 11, dans lequel ladite surface d'usure (10) presente une re- 
sistance k Tabrasion d'au moins environ 5 heures. 

13. Paillasson selon I'une des revendications 16 12, dans lequel ladite surface d'usure (10) presente une 
porosite situee dans une plage allant d'environ 3,94 k 14,16 m^/min. 

14. Paillasson selon I'une des revendications 16 13, dans lequel ledit modeie de surfaces de liaison (16) oc- 
55 cupe jusqu'e 1 0 % de la surface. 

15. Paillasson selon I'une des revendications 16 14, dans lequel ladite tolle non-tissee 6 filaments continus 
de ladite surface d'usure (1 0) est liee par voie chimique. 
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The present invention is directed to mats as outlined in the preamble of claim 1, useful for protecting 
floor surfaces from being soiled by contact with dirty liquids or other sources of dirt or contamination. A 
5 mat of this type is disclosed in US— A — 4285075, The known mat comprises a re-usable or a disposable 
container-like holder enclosing a removable absorbent pad. The absorbent pad itself may be a sanitary pad 
of the type as developed for disposable diapers. The pad has a permeable cover sheet and an impermeable 
back sheet enclosing absorbent material. The known mat is adapted to be placed on the floor around the 
base of a commode or urinal. Since pads as used for disposable diapers are not very resistant to wear, the 
10 holder includes a grille work which is provided as top wear surface and is part of the holder structure. 

Other known mats for use in areas especially subjected to wear are either durable and relatively costly 
or paper-like and intended to be discarded after a brief period of use. 

Examples of the former range from carpeting, throw rugs, and other woven or tufted fabric mats while 
the latter types principally are made of paper-like materials such as are commonly found in new 
15 automobiles or runners used in protecting carpeting in newly constructed housing. There have, however, 
been investigated other structures designed for applications having somewhat more demanding 
requirements but where disposability or limited use require low costs. For example, U.S. Patent 3,856,610 
to Brunee! dated 24 December 1974 describes a floor mat having an absorbent body portion which may be 
a woven or nonwoven fibrous fabric, fiberboard, paperboard, cotton or the like that is contained within a 
20 liquid impervious skin. The skin is perforated on the upper surface to permit liquid to pass through and into 
a series of aligned pores in the body member. It is alleged that liquid and small particles become entrapped 
in the pores and retained. U.S. Patent 4,421,809 to Bish, Sage! and Trinh dated 20 December 1983 describes 
a floor mat having a flocked surface that is bonded by means of a hydrophilic adhesive to an impermeable 
polymeric film. This combination may be further bonded to an absorbent secondary backing which may 
have an adhesive surface for improved hard floor stability. This structure may include a nonwoven primary 
backing in place of the film, but the film is preferred to maintain a thin structure. U.S. Patent 4,143,194 to 
Wihksne dated 06 March 1979 describes a disposable floor mat and holder combination wherein the mat 
may constitute tacky sheets, and the holder has means for reinforcing bevelled surfaces and may include 
interlocking means for combining mats to produce a larger surface. 
30 In spite of these teachings, there is not commercially available, as far as is known, a floor mat that is 
sufficiently durable for use at entny^ays and the like without a grill work structure and yet is sufficiently low 
cost that its use may be consistent with disposability. Such a mat would avoid the high cost of woven and 
other relatively permanent structures and provide effective 'service. Furthermore, such a mat having a 
relatively limited life that could be used for advertising and promotional purposes is desired if available at a 
35 sufficiently low cost that it could be frequently changed. 

It is therefore an object of the present invention to provide a mat which is sufficiently durable for use in 
entryways and the like and which is sufficiently low in cost that its use may be consistent with disposability. 
A mat of this type is disclosed in claim 1. 

The inventive mat can be used over an extended period compared with conventional more paper-like 
protective mats. The absorbent material is a fast-wicking microfiber web and preferably is a combination of 
thermoplastic polymeric microfibers and wood pulp fibers that not only is highly absorbent for both water 
and oil based liquids, but has a strong tendency to retain such materials and keep them from being 
redistributed on subsequent contact with the wear surface. The result of such combination is a highly 
effective floor mat that is inexpensive and suitable for many applications including building entryways, 
vending machine areas, clean rooms, hospitals, industrial laboratories, and the like. 

Preferred embodiments of the inventive mat are described in dependent claims 2 to 16. Preferred 
embodiments for the wear surface include chemically bonded continuous filament webs, and preferred 
embodiments for the impervious film include films of polyolefins such as polypropylene and polyethylene. 
The combination is preferably bonded by a pattern application of sonic energy or heat and pressure. 

In use the mat may be retained in place by means of adhesive applied to the impervious backing, or by 
means of a holder which is relatively permanent as compared with the mats which are intended to be 
changed from time to time depending on the extent of use. 

Preferred embodiments of the invention are hereinafter described with reference to the drawings. 
Figure 1 is an illustration shown in partial cross-section of a mat in accordance with the present 
55 Invention. 

Figure 2 is a view like that of Figure 1 showing the mat in combination with a holder. 
The present invention provides an improved floor mat that is highly absorbent and finds applications 
as protection at building entryways, clean rooms, laboratories, hospitals, and the like where there is high 
traffic likely to bring in water, dirt, or other contaminants. The floor mat of the present invention is highly 

60 effective yet may be produced at a low cost consistent with disposability. Thus, the mat may include 
graphics of widely van/tng descriptions including advertisements, logos, and the like which may be 
changed frequently. These benefits and advantages are anained as a result of the specific structure of the 
mat which combines an abrasion-resistant nonwoven wear layer with a highly absorbent microfiber inner 
layer which may include cellulose or other fibers in combination with a bottom surface or film that is liquid 

65 impervious. In preferred embodiments the structure also includes means for retaining the mat either such 
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as through the use of adhesives and/or a mat holder. The combination may be bor^ded by various means 
^ut is or^ferably bonded by a patterned application of sonic energy or heat and P/essure. 

The abrasio^ res^^^^^^^ surface in accordance with the invention is preferably a chemica ly overall 

hnnid coSous itar^ert web. Such webs of nylon are available, for example, under the trademark 
Sexi^ S Monsanto ft is Tmportant that the wear surface be highly resistant to abrasion and impar^ 
Sn ^hilitvTtJl structure Webs that are solution spun, solvent treated, or bonded by other chemical 
mefn aVorefSrred for ^ purposes and for increased durability. While the basis weight of th.s 

mav vary fo example, broadly within the range of about 15 to 200 grams per square meter, ,t is 
pre ^b y hVnThe r^a^^e oTabout 50 to' 70 grams per square meter. ^^^^-^ "^i^J^^^^t^^^^^ 
of the oresent invention the continuous filament wear layer web must have an abrasion resistance or at 
°l^sx £oT^"T^Zs\n6 preferably at least about 5 hours as measured by a modification of the 
Tetraood Walker Test which simulates flat floor traffic. -„w o c inrhM 

In accordance with this procedure, a plastic canister of 8.5 inches (21,59 cm) diameter and 8-5 inches 

side on a roller mill and the speed adjusted to 60 rpm. The sample was checked at 1/4 or 1/2 hour intervals 
"in'addmo^^hTwea'r surface, in accordance with the invention, will have a porosity in the range of from 
at least about^l 00 cubic feet (5.66 m=) per minute, preferably at least f ''^"^ ^0° ^b. ^^/.^fVo S e^^ 
measured using a Frazier Air-Permeability tester (Frazier 

desired inteqrity the porosity normally will not exceed about 500 cubic feet (14,16 rri ) per minute 
Srvlever in accordance withThis procedure, a sample of sufficient size to -Jtencl sev .nches over^aM 
sides of the retaining ring was placed over the orifice having a diameter of 2.75 inches (6,98 cm). The 
retaining Jing was fined in position, and the clamp lowered and tightened. -[^^ P/^^ -f^^anhTpro^ 
the inclined manometer oil column reached 0.5. When the inclined manometer had steadied at tHe proper 
eve la read^g v^as taken from the vertical manometer and converted to a flow rate using the equipment 
a'b^ation table other nonwoven chemically overall bonded -^^^Y^^^^^^'l^^'^^^^ 

DOlvmers such as polyolefins, polyesters, and the like, nylon webs, in the structure of the present invention 
K pTrt^cuTarS, advantageous in that they may easily be printed and resist discoloration or staining thus 

"'^TSraS^rblt m^rro^Ji^'e^ fJyer structure is also an essential feature of the present invention. It 
preferabircomblnes an intimate admixture of thermoplastic microfibers ^l^^ J^^fl^ ^f^^^ ^ 

pulp or natural or synthetic staple fibers having a basis weight in the range of from about to 500 grams 
per square meter, preferably about 150 to 250 grams per square meter. The composition rnay range frorn 
abou?0 to 80 percent of the other fibers, and Is preferably in the range of from about 60 to 80 Percent wood 
pulp fibers by weight. The microfibers are preferably thermoplastic polymers asj^olyolefms, 
polyesters or polyamides having a diameter on the average in the range of up to about 15 microns and, 
Dreferablv in the range of up to about 10 microns. -u -j • tie 

The absorbent layer may be and is preferably formed in accordance with the process described m U.S. 
Patent 4 100 324 to Anderson, Sokolowski and Ostermeier dated 1 1 July 1978, which is incorporated herein 
K reference i^i s entirety. Vhus, a matrix of meltblown microfibers is formed by depositing streams of 
mo ten polymer int: an airstream and combining is accomplished by a -=°"J,7Xo?d"oulo °S'rs'" o be 
examole wood pulp fibers. The combination of the airstreams causes the wood pulp fibers to be 
dSdbu^ed throughout and held within the microfiber matrix. Preferred materials for the meUb^wn 
mic of"ber cor^pSnent include polyolefins such as polypropylene and polyethylene, although other 
m c'flbrrs r^ay'be used as will be apparent to those skilled in the art. If staple f'^^- -J'-^^J^J^^f^^^^ 
be DOlvester polyolefins, polyamides or mixtures thereof, for example. However constituted, the 
absorbent m crSfiber web will have an absorbent capacity such thatthe capacity for the mat product will be 
SnerauJ in he ange of at least about 1,000 gsm preferably at least about 1 400 gsm, absorbency a e 
^^nerally in the rang' of up to about 2.5 seconds, preferably no greater than 0 5 second , ,k.ng rate 
aenerallv so as to provide results for the mat combination in the range of at least about 100 <l"arte incn 
squares (squares of 6,35 mm by 6.35 mm) and preferably about at least 200 quarter inch squares (squares 
o? 6 S rnm by 6 35 mm). Absorbency capacity was determined essentially in accordance w.th^^^^ 
Soecification UU-T-00595 (GSA-FSS) Sections 4.4.4 and 4.4.6 by submerging a sample in water for 3 
minutes emoving it and Mowing it to drip for 1 minute. Absorbency rate was determined essentially m 
rccorda^ce with Federal Specification UU-P-31b. 3 March 1949, Method 180 by "^"su^ng the time taken 
for rsamp!eTo comp!etely absorb 0.1 ml. water. Wicking rate results were obtained by placing a 12 mch by 
12 in?M5^^48 cm by ^48 cm) sample on a plexiglass surface, holding a pipet containing 5.0 ml of a 
loi Mtinn of 0 02TaaueoU FD & C red #4 dye 2 cm above the sample, and allowing the solution to flow 
TenicJly onto?ht s?mp°e. After five minutes'the number of quarter inch squares (mm') of area covered by 
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the solution was measured. For the mat as a whole, the absorbency rate is generally within the range of up 
to 20 seconds, and, preferably, up to 10 seconds. 

The liquid impervious surface for the combination in accordance with the invention is preferably a film 
selected from those which are suitable for combination with the other layers and yet provide the desired 

5 barrier properties. Such include, by way of example and not limitation, thermoplastic polymers such as 
polyolefins, polyesters and the like. Preferred for economic reasons as well as for improved bonding are 
polyethylene or polypropylene films. The film will, in general, have a thickness in the range of from about 
0.5 to 5 mils {0,0217 mm to 0,217 mm), preferably in the range of from about 0.75 to 1.5 mils (0,019 mm to 
0,038 mm) for the best combination of economics and performance. Essentially the film will need to be 

w thick enough to withstand being subjected to repeated treading without breaking or rupturing and yet 
should be thin enough so as to not impart undue rigidity to the structure. The film may be applied as a 
separate layer, coe>ctruded, or coated onto the absorbent web. Alternative means may be used to obtain 
imperviousness, such as calendering the exposed absorbent surface, or the bottom adhesive layer may be 
impervious. 

75 Since the intended application as a floor mat will subject the combination to wet or otherwise slippery 

conditions, it is preferred that some means be provided to assure that the mat will maintain its position and 
not slip on the floor. This may be accomplished by means of a holder device, or, more economically, by 
means of tacky adhesive applied to the exposed surface of the liquid impervious film. Such adhesives may 
be selected from those pressure-sensitive adhesives which are known to retain their tack for an extended 

20 period under wet conditions. Such include, for example, latex acrylic adhesives. Preferably the adhesive 
constitutes Nacor-38-4529® acrylic latex available from National Starch and is applied overall or in a pattern 
covering up to about 100 percent of the exposed surface and is such as to result in easy releasability when it 
is desired to change the mat. For further discussion of such adhesives, reference may be had to U.S. Patent 
4,421,809 to Bish, Sagel, and Trinh, for example, beginning at column 6, line 19, which is incorporated 

25 herein by reference. . 

When a holder is desired, it may be one of those known for use in holding floor mats. As such, it will 
generally have bevelled edges and be of a size such as to accommodate the mat without being so large as 
to permit the mat to be easily dislodged. If desired, retaining means may be incorporated in the holder to 
further ensure against undesired separation, or the mat may include an adhesive as above described for 

20 attachment to the holder. Other attachment means may be employed as will be apparent to those skilled in 
the art. if an adhesive is used. It will preferably be a permanently tacky pressure sensitive adhesive of the 
type described above and a release liner will preferably be used to protect the adhesive prior to the mat 
being placed in position. When it is desired to secure the mat, the release iiner is removed, and the mat 
pressed into a desired position. Such release liners are known and may include plastic sheets such as 1 mil 

35 (0,0254 mm) thick polyethylene or a spunbonded nonwoven of 0.5 oz/square yard (16,95 g/nn^), for 
example, or paper treated with a release coat of silicone, polytetrafluoroethylene or other strippable 
material. 

Bonding of the composite may be accomplished by a variety of means including adhesives, heat and 
pressure, stitching or application of sonic energy. It is important, however, that bonding be accomplished 

40 in a manner that does not adversely affect the wear resistant properties of the spunbonded top surface or 
the absorbency and wicking properties of the microfiber mat. Also, since the spun-bonded surface must 
transmit liquid into the absorbent layer, the bonding must preserve the porosity or open structure of the 
web. Therefore, bonding is achieved in a pattern that will generally occupy up to about 25 percent of the 
surface and, preferably, up to about 10 percent of the surface. The pattern may comprise an open, 

45 disconnected pattern, or it may comprise a series of lines. If an open, disconnected pattern is used, it will 
generally be in a pattern of up to about 30 bonds per square inch (about 4,65 bonds per cm^) and preferably 
have up to about 20 bonds per square inch (about 3,1 bonds per cm^). If a line pattern is used, it will 
generally be in a pattern of up to about 10 lines per inch (about 4 lines per cm) on the average in any 
direction and preferably average up to about 5 lines per inch (about 2 lines per cm) in any direction. The 

50 preferred means for achieving bonding is application of sonic energy since that has been found to be most 
effective for combinations of the total basis weight of the present invention and for achieving bonding of 
different polymer components. For some applications, combinations of the different bonding steps may be 
employed. 

Turning to the drawings. Figure 1 illustrates a mat in accordance with the present invention shown in 
55 partial cross-section. As illustrated, the mat 20 includes wear surface spunbonded layer 10, absorbent layer 
12 including microfibers 22 and wood pulp fibers 24 and liquid impervious film 14. The combination is 
united by bond areas 16 and includes adhesive strips 18 for attachment to the floor surface. 

Figure 2 is a view like that of Figure 1 further illustrating the embodiment wherein the mat 20 is 
combined with holder 26 which may be of a variety of materials suited for the intended use. Thus, if 
60 intended as a permanent embodiment, the support holder 26 may be of a durable material such as rubber 
or, if used only temporarily, may be of a less expensive material such as polystyrene, polypropylene, 
polyurethane or the like. In any event, holder 26 preferably includes bevelled sides 28 and will have a 
gripping under surface 30 to avoid slipping on a wide variety of floor surfaces, such as carpet, tile, linoleum, 
concrete, wood and so foah. In this application, as shown, the impen/ious surface 14 may be free of 
65 adhesive, or, if desired, adhesive may be used to secure the mat to the holder. 
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variety of applications. For example they may ^® " ^'""f.^ m outside dust and dirt. Also 

building ent^ays to protect aga;-snnclernent we^ 3, ,,,, 

they may be employed .n industrial applications at em^^^y ^ opportunities for contamination, 

jrautomotive repair. Further they ,^^V be use^ - ^^^^^^^^^^^ ,He art. For many of these 

c :t^^^re^^a:srre' pre^se^^tve^^^^^^^^^^^ suitable since they may be changed to 

impart different messages on a relatively frequent basis. 

'^^7mat in accordance with the present invention was constructed gen^ 

,he outside wear surface a nylon ^^^^fj^^^^^^^^^^^^^ and had a basis weight of 

This web was formed of chemically t'o^.ded f de^'^^"'"'^^^ ^ .^^^^ absorbent layer a 

- 68 grams per square meter and = PO^o^'W ° ^40 cubic feet (3 94 m gokolowski and Osterme.er 

web produced generally in accordance ^-th U-S^PatenM^OO 324^^^^^ ^ ^^^.^ ^^.^^^ fams 

and. in particular, with reference to Example ' employea^^^^^ y ^^^^ ^ 

per square meter and included 30 percem polypropvlenem ^^^^^^ ^ f,, , 

absorbency rate that was "^^^'of aS sTrams p! squa L meter and thickn^^^ 

polyethylene having a basis weight of about 31 9^^"^^ per sq ^ ^ frequency of 20 to 40 

mm) was employed. The combination was bonded by appli^^^^^^^^^ ^ p^^^^^ ^ 3^^ 333 

kilohertz and in a pattern c°^^«P°".d'"9/-V« Jnfa frea^^^^^^ 

rrb^'^df^err^'an^d^percrtS^^^^^^^^^ ^ou? /^-TVe suHace of the mat was printed with a 

^^^°rjr: tK^at Of this Example was placed in ^^f^:^^:^:::^^^ fn-Jl^e^ntrer 
and factories in the northeast section of ^.^^^ United S^^^^^^^^ a Peno _^ g^^Y ^^^^ ^ ^^.^^ 

?a:r:irar:SmterJ:^^^ ^^"^ 

appearance had deteriorated due to dirt determine its absorbency capacity and wicking 

m « malerisls The r.sul.s are *owr in ,he following Table. 
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TABLE V 

c 

Wicking 

1/4" r 


5 

Sample 

Water 
rate 
(seconds) 

Water 
capacity 
gsm 

squares 
(squares of 
6,35 mm by 6,35 mm) 

Tetrapod 

10 

Paper (1 17.6 gsm) 

13.4 

187.6 

754 

3 hours — 
one hole 

considerable wear 

15 

Calendered paper 
(92.1 gsm) 

Did not 
absorb 

92.4 

Did not 
absorb 

5 hrs.* 

Calendered paper 
(117 gsnn) 

11.9 

199.3 

579 

5 hrs.* 

20 

Paper (83.7 gsm) 

0.3 

823.6 

136 

1 hour — failed 
holes 

25 

Paper (306.1 gsm) 

19.7 

1881.6 

50 

1 hr 10 min 
failed — holes — 
m ucn pi 1 1 1 ng 


Air laid paper 
(75.6 gsm) 

Instant 

694.3 

167 

5 min — failed — 
holes 

30 

Rental-cotton 
(3022 gsm) 

37.2 

3701.9 

Essentially** 
Zero 

5 hrs — some 
pilling, no 
holes 

35 

Rental-nylon 
(2660 gsm) 

35.3 

4022.0 

Essentially** 
Zero 

Not done 


Rental-cotton 
used (2011 gsm) 

40.0 

2257.0 

31 

Not done 

40 

Example (315 gsm) 

7.1 

1487.8 

143 

5 hrs — some 
pilling, no 
holes 


'Due to paper being highly calendered, test results are not believed to reflect true abrasion resistance.: 
**"Z" directional transfer only. i 45 

These data demonstrate that the mats of the present invention provide benefits approaching and, in 
some cases, exceeding those of the more expensive reusable cloth ones at a cost consistent with 

50 disposability. While individual results in some cases do not measure up to those of competitive disposable 
products, taken as a whole, and particularly as shown by tests in use, the floor mats of the present 
invention are preferred over such conventional disposable products. The engineered construction of the 
mats of the present invention extend performance by wicking liquid and soil contained therein away from 
the exposed surface while preventing its transfer through the impervious bottom surface. The top wear 

55 layer protects the absorbent medium while permitting the soil to penetrate to avoid surface build-up and 
further contributes to extend the useful life of the mat. 

Thus it is apparent that there has been provided, in accordance with the invention, an improved floor 
mat construction that fully satisfies the objects, aims, and advantages set forther above. While the 
invention has been described in conjunction with specific embodiments thereof, it is evident that many 

60 alternatives, modifications, and variations will be apparent to those skilled in the art in light of the; 
foregoing description. 

Claims 

€5 1. A protective mat (20), comprising a fiber material having an absorbent inner layer (12), a nonwoven 
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web forming cover surface (10) at one side of said inner layer and an ir^pervious surface (U) on the side of 
said inner layer opposite said cover s^.^a-^^' ^^aracter.^^^^^ ^^^^^^ ^^^^^ 500 g/ 

said absorbent -ner layer (12) hav,ng a b^^ ^^9^^ 2152.85 to 

^^:^y^^oS^l^:^"^ L;r,rra c;nt^nCol^s^i;a^nln^-nrwoven vveb 

^et^%-^ally"^ fHH^^ge Jo" 'a'd^lS to 20^0 g/.^ and an abrasion resistance of at 


having 


10 


75 


20 


30 


least about 3 1/2 hours, and ^^^tom nf hnnd areas (16) occupying up to about 25% of the 

said mat (20) being bonded by a spaced P^^^^/; squares of 6,35 mm by 6.35 mm 

surface area and having a wicking rate in the range of at least about luu sq 

(100 quarter-inch squares). nomnrises an admixture of said microfibers with 0 to 

2 The mat of claim 1 wherein said inner layer (12) ^^^P^'^^.^^^'^.^^V^^^^^^ staple fibers and mixtures 
80% of other fibers selected from the group cons.stmg of wood pulp fibers and staple 

zfo^'^s^^^^^^ ^^^^^^^^^ '"^^^ 

polypropylene microfibers. ^ u .=.;h xA/par c;nrface (10) comprises nylon filaments. 

8. The mat of claim 7 wherein said maintaining means is a pressure sens 
the impervious surfaces (14). ic a holder (26) to contain said mat (20). 

from about 1 50 to 250 g/m^ r..^rr.onnpnt havina an absorbency capacity in the 

'"""l 2°tV/ m,. of Clm 3 wh.-.ir, s.i.. »..r sud.ce (.0) oompris.s eon«nu=u= nvlon til.m.nu having a 

„ ""',f ?Sl ".ro'an, of cl.™. 1 .c .3 «h.r.in s.ld »..r =.rface (.0) U>. . poro.Uy in ,h. r.nge o. from 
'^"^-B^^^rat'^fr p;c,r=?,f«.^^^^^^^^^^^^ ^on^ .... .a, pccpie. .p .0 .0^ o, .n. 

•""'■J ThVm,, of an, of claims 1 to 15 wherein sai« continuous filament nonv-oven web of S..6 we., 

40 surface (10) is bonded chemically. 
Patentanspruche 

1. Schutzmatte (20) aus einem Fasermaterial mit -ner abso.b^renden inner^^^^^^^^ einer 
ungewebten Bahn, die eine Abdeckschicht (10) an erne, s^^^^^^^ 
45 undurchlassigenOberflache(14),ander derAbdecldlache^ 

gekennzeichnet durch die absorbierende '""fre Schicht (m °^ J'^^'^^^^flsern (22, 24) mit einer 
^esentlichen im Bereich zwischen ^^^-^ 0° .^'^-^^^^^^^^^^ 

Absorptionskapazitat im Bereich von «^l2152.85 b.s 9^7^^^^^^^ I Xbdeckflache, die eine 

Absorptionsrate im Bereich von bis .^'^ Sek^^^^^^^ Filamenten mit einem 

50 VerschleiBflache (10) aufweist, die erne J^'^^^l''^^^^^^ 

55 aufweist. ^ . ^ • c^hirht M9\ pinf* Mischunq der Microfasern mit 0 bis 80 

p,o,^nrn%rrs?;n.:r;?^ - 

'"•^"rartcrrp?rt":oSf?ie""MiSrX"'a^ -.n Scmoht na, 

so schmelzgeblasene Polypropylen-Microfasern e^thalteri. ,,.,gphe (12) Nylon-Filamente enthalt. 

t tir. si; tnis;siJe ; s^w s H~ 1.0^...^. em 
^°''rMrenthrp';^*n"'wr?e,7ir,rrefn^^:.v^^^^^^^^^^^^^^ 

65 0,018 bis 0,038 mm (0,75 bis 1,5 mtls) ist. 
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7. Mane nach einem der Anspruche 1 bis 6 in Verbindung mit einer Einrlchtung (18, 26) urn ihre Lage 

^"^TSl^'^nach^Anspruch 7, wobei die Einrlchtung zum Aufrechterhalten ein drucksensibler Kleber (18) 
ist, deraufdieundurchlassigeOberflache(14)aufgebrachtist ,,m »nrh=.i,on^or 

5 9. Mane nach Anspruch 7, wobei die Einrichtung zum Aufrechterhalten em die Matte (20) enthaltender 

"^"To* MLtte nach einem der Anspruche 1 bis 9, wobei die innere Micor^aser-Schicht ein Basisgewicht inn 

'"tl' ^tteTach 'einem der £rt'he 1 bis 10, wobei der Mattenbestandtei, eine Absorptionsf.higkeJ 
>o im Bereich von etwa 3229,28 bis 5382,13 g/m= (300 bis 600 g/sq. ft.) und e,ne Absorptionsrate ,m Bere.ch 

^? ManTnach Ans'pru'ch" J'wobei die Versch.elBoberflache (10) kontinuierliche Ny.onfilamente mit 
einem Basisgewicht im Bereich von etwa 50 bis 70 g/m' (1,5 bis 2,0 oz/yds ) enthalt 

^3 Mane nach einem der Anspruche 1 bis 12, wobei die VerschleKSoberflache (10) emen 

'5 Abriebwiderstand von mindestens etwa 5 Stunden hat. nni Pine Porositat im 

14 Mane nach einem der Anspruche 1 bis 13, wobei die VerschleifSoberliache (10) eine Porositat im 
Bereich von etwa 3,94 bis 14,16 m=/min (140 bis 500 cubic feet pro Minute). 

15. Mane nach einem der Anspruche 1 bis 14, wobei das Muster verbundener Flachen (16) bis zu 10 

Prozent der Oberflache einnimmt. . c i»~=.,.=r, rt^. 

20 16. Mane nach einem der Anspruche 1 bis 15, wobei die FlielSbahn aus kontmuierlichen F.iamenten der 

Verschieilloberflache (10) chemisch gebunden ist. 
Revendications 

25 1. Paillasson protecteur (20) comprenant un materiau fibreux presentant une couche interieure (12) 
absorbante, une toile non-tissee formant une surface de couverture (10) sur une face de ladite couche et 
une surface impermeable (14) sur la face de ladite couche opposee a ladite surface de couvenure, 

caracterise par le fait que , , , , j i „ 

ladite couche interieure absorbante (12) presente un poids de base situ6 generalement dans une plage 
30 allant d'environ 100 a 500 g/m^ comprend des microfibres (22, 24) presentant un pouvoir absorbant s.tue 
dans une plage allant d'environ 2152,85 a 9687,84 g/m^ et un taux d'absorption situe dans la plage allant 
jusou'a environ 2,5 secondes, 

ladite surface de couvenure comprenant une surface d'usure (10) contenant une toile non-tissee a 
filaments continus presentant un poids de base generalement situe dans une plage allant d environ 15 a 
35 200 q/m^ et une resistance a I'abrasion d'au moins environ 3 1/2 heurs, et 

ledit paillasson (20) etant lie par des zones de liaison (16) disposees selon un modele espace occupant 
jusqu'a peu pres 25% de la surface et presentant un taux d'influence correspondant au moms a environ a 
100 carres de 6,35 mm per 6,35 mm de cote. 

2 Paillasson selon la revendication 1, dans lequel ladite couche interieure (12) comprend un melange 
40 desdites microfibres avec de 0 a 80% d'autres fibres selectionnees dans le groupe constitue de fibres de 

pulpes de bois et de fibres textiles coupees et de melanges contenant de la pulpe de bois et des fibres 

tSXtiiSS COUD&CS 

3 Paillasson selon la revendication 2, dans lequel lesdites microfibres de ladite couche interieure 
absorbante (12) comprennent des microfibres de polypropylene souffleesj I'etat fondu 

45 4. Paillasson selon I'une des revendications 1 a 3, dans lequel ladite surface d usure (10) comprend des 

^''^T'paiUasso'n selon I'une des revendications 1 a 4, dans lequel ladite surface (14) innpermeable aux 
liquides est un film de polymere d'epaisseur situ6e dans une plage allant d'environ 0,0217 a 0,217 mm^ 

6. Paillasson selon la revendication 5, dans lequel le film (14) est un film de polyethylene presentant 
50 une epaisseursituee dans une plage allant d'environ 0,018 a 0,038 mm. ocj H=otm6 A 

7. Paillasson selon I'une des revendications 1 a 6, en combinaison avec un moyen (18, 26) destine a 

'"^'"s.Vailla^ron sdSn la revendication 7, dans lequel ledit moyen de maintien est un adhesif sensible a la 
□ression (18) appliqu6 sur la surface impermeable (14). »• - • 

55 9. Paillasson selon la revendication 7, dans lequel ledit moyen de maintien est un support (26) destine a 

'°"'ia' VamL'sson tSon" I'une des revendications 1 a 9, dans lequel ladite couche interieure de microfibres 
presente un poids de base situe dans une plage d'environ 150 a 250 g/rn . „,ji,».,,„n 
11. Paillasson selon I'une des revendications 1 S 10, dans lequel led.t corposant de Pa''^sson 
eo presente un pouvoir absorbant situe dans une plage d'environ 3229,28 a 5382,13 g/m' et un taux 
d'absorption situe dans une plage allant jusqu'a environ 0,5 sec. *;i=r„onts 
12 Paillasson selon la revendication 3, dans lequel ladite surface d'usure (10) comprend des filaments 
de nylon continus presentant au poids de base situe dans une plage allant d environ 50 ^ JO g rn 

13. Paillasson selon I'une des revendications 1 a 12, dans lequel ladite surface d usure (10) presente 
65 une resistance a I'abrasion d'au moins environ 5 heures. 


8 


EP 0 188 005 B1 

conJnos di faS. .urtac, d'us... (lt>. a=t ll« par vol, =him.<,oe. 
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